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In the title compound, [Sm(C 7 H50 2 )3(Ci 2 H 8 N 2 )], the Sm m 
cation is coordinated by six O atoms from three bidentate 2- 
formylphenolate ligands and by two N atoms from 1,10- 
phenanthroline ligand. The resulting SmN 2 06 coordination 
polyhedron is a distorted square antiprism. In the crystal, C— 
H- ■ O interactions connect molecules into chains along the b- 
axis direction. In addition, jt-jt stacking interactions are 
observed with centroid-centroid distances in the range 
3.6422 (13)-3.7329 (13) A. 

Related literature 

For the structures of metal complexes with 2-formylphenolate 
ligands, see: Li & Chen (2006); Li et al. (2007); Xiao & Zhang 
(2008); Yang et al. (2007). 




Experimental 

Crystal data 
[Sm(C 7 H 5 0 2 ) 3 (C 12 H 8 N 2 )] 



Monoclinic, C2/c 
a = 24.1921 (9) A 
b = 14.6474 (6) A 
c = 17.4681 (7) A 
P = 115.28° 
V = 5596.8 (4) A 3 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.520, T milx = 0.673 

Refinement 

R[F 2 > 2a(F 2 )} = 0.017 

wR(F 2 ) = 0.049 

S = 1.09 

5066 reflections 



Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
ii = 2.15 mm -1 
T = 298 K 

0.35 x 0.30 x 0.20 mm 



20817 measured reflections 
5066 independent reflections 
4612 reflections with / > 2o'(7) 
R nl = 0.017 



379 parameters 

H-atom parameters constrained 
A/£W = 0.44 e A~ 3 
A/) mi „ = -0.32 e A~ 3 



Nl-Sml 
N2-Sml 

01- Sml 

02- Sml 



2.6398 (18) 
2.602 (2) 
2.2906 (16) 
2.4977 (16) 



03- Sml 

04- Sml 

05- Sml 

06- Sml 



2.2925 (15) 
2.4714 (18) 
2.3025 (15) 
2.4888 (16) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C19-H19-06' 


0.93 


2.46 


3.326 (3) 


154 



Symmetry code: (i) — x + \, y - 



-z+l 



Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1999); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This work was supported by the Natural Science Founda- 
tion of China (31160187). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2109). 
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Tris(2-formylphenolato-ft- 2 O r O f )(1,10-phenanthroline-A<: 2 N,N f )samarium(lll) 

Yun Zhong, Jinbing Yang and Ling Hu 

Comment 

Many metal complexes with Schiff base ligands, which had been synthesized by salicylaldehyde and amine, have been 
reported. However, only a few metal complexes with 2-formylphenolate ligands had been reported so far. In metal 
complexes with 2-formylphenolate ligands, the metal ion had been likely coordinated by O atoms from bidentate 2- 
formylphenolate ligands in a square-planar geometry.(Li et ah ,2006; Yang et ah, 2007; Xiao & Zhang, 2008; Li et ah, 
2007) 

The title compound, [Sm(C7H 5 02)3(Ci2H 8 N2)], was obtained by the reaction of salicylaldehyde, 1 , 1 0-phenanthroline and 
samarium(III) chloride in methanol. The Sm m cation is coordinated by six O atoms from three bidentate 2-formyl- 
phenolate ligands and by two N atoms from 1 , 1 0-phenanthroline ligand. The Sm — O distances range from 2.2906 (16) to 
2.4977 (16) A, and the Sm— N distances range from 2.602 (2) to 2.6398 (18) A. 

Experimental 

SmCl3(0.26 g, 1.0 mmol), salicylaldehyde (0.37 g, 3.0 mmol) and triethylamine (0.3 g, 3 mmol) was stirred for 1 h in 
methanol (20 ml) at reflux temperature and cooled to room temperature. To this solution, a methanol solution (5 ml) 
containing 1,1 0-phenanthroline (0.18 g, 1 mmol) was added. The mixture was stirred for 1 h at room temperature and the 
precipitate was filtered off. Brown crystals were obtained by a slow evaporation of the filtrate. 

Refinement 

H atoms were placed in calculated positions with C — H = 0.97 and O — H = 0.82 A, and refined in riding mode with 
£4o(H) = 1.2C/eq(C) and 1.5(7^(0). The highest peak in the final difference Fourier map is 0.93 A apart from the Sml 
atom. 

Computing details 

Data collection: SMAR T (Bruker, 1998); cell refinement: SAINT (Bmker, 1999); data reduction: SAINT (Bruker, 1999); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Tris(2-formylphenolato-ir 2 O,O')(1,10-phenanthroline-/r 2 iV,iV')samarium(lll) 



Crystal data 

[Sm(C7H502)3(C 12 H 8 N 2 )] 
M T = 693.88 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 24.1921 (9) A 
b = 14.6474 (6) A 
c= 17.4681 (7) A 
P= 115.28° 
K= 5596.8 (4) A 3 
Z=8 

Z)afa collection 

Broker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and a> scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.520, r miK = 0.673 

Refinement 

Refinement on T^ 2 

Least-squares matrix: full 

R[F 2 >2a{F 1 )] = 0.017 

wflCF 2 ) = 0.049 

5= 1.09 

5066 reflections 

379 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 2760 

D % = 1.647 Mgrrr 3 

Mo £a radiation, 1 = 0.71073 A 

Cell parameters from 9986 reflections 

(9 = 2.3-28.4° 

fi = 2.15 mirT 1 

T=298 K 

Prism, brown 

0.35 x 0.30 x 0.20 mm 



20817 measured reflections 
5066 independent reflections 
4612 reflections with I > 2a(I) 
^ = 0.017 

@vndx 25.3 , 0 m \ n 2.3 

h = -28^28 
jt=-17->17 
/ = -20^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = \IW-(F 0 Z ) + (0.0247P) 2 + 4.8252P] 

where P = (F 0 2 + 2F c 2 )/3 
(A/<r) max = 0.001 
Ap max = 0.44 e A~ 3 
A/Jmi, = -0.32 e A~ 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


J J- *ITJ 
<-^iso ' ^eq 


CI 


0.31169 (10) 


0.86165 (16) 


0.37537 (16) 


0.0465 (5) 


HI 


0.3199 


0.8625 


0.3280 


0.056* 


C2 


0.35943 (ll) 


0.84125 (17) 


0.45406 (17) 


0.0528 (6) 


H2 


0.3985 


0.8294 


0.4585 


0.063* 


C3 


0.34823 (ll) 


0.83896 (16) 


0.52364 (16) 


0.0518 (6) 


H3 


0.3796 


0.8258 


0.5764 


0.062* 


C4 


0.28917 (ll) 


0.85648 (14) 


0.51595 (14) 


0.0433 (5) 


C5 


0.27276 (13) 


0.85179 (16) 


0.58590 (15) 


0.0536 (6) 


H5 


0.3027 


0.8387 


0.6398 


0.064* 


C6 


0.21547 (13) 


0.86576 (17) 


0.57504 (16) 


0.0560 (6) 


H6 


0.2062 


0.8621 


0.6214 


0.067* 


C7 


0.16799 (12) 


0.88631 (16) 


0.49350 (16) 


0.0485 (6) 


C8 


0.10657 (14) 


0.89827 (19) 


0.4777 (2) 


0.0629 (7) 


H8 


0.0953 


0.8947 


0.5222 


0.075* 


C9 


0.06353 (14) 


0.9149 (2) 


0.3984 (2) 


0.0679 (8) 


H9 


0.0227 


0.9222 


0.3878 


0.081* 


CIO 


0.08197 (13) 


0.9208 (2) 


0.3334 (2) 


0.0635 (8) 


H10 


0.0524 


0.9330 


0.2790 


0.076* 


Cll 


0.18228 (10) 


0.89213 (14) 


0.42354 (15) 


0.0395 (5) 


C12 


0.24393 (10) 


0.87700 (13) 


0.43492 (13) 


0.0365 (5) 


C13 


0.08129 (10) 


0.71970 (16) 


0.16434(16) 


0.0470 (5) 


C14 


0.02349 (12) 


0.68030(19) 


0.1451 (2) 


0.0747 (9) 


H14 


-0.0062 


0.7149 


0.1522 


0.090* 


C15 


0.01027(15) 


0.59231 (19) 


0.1162 (3) 


0.0831 (11) 


H15 


-0.0285 


0.5691 


0.1032 


0.100* 


C16 


0.05290 (14) 


0.53738 (19) 


0.1060 (2) 


0.0723 (9) 


H16 


0.0429 


0.4782 


0.0853 


0.087* 


C17 


0.10973 (14) 


0.57144(17) 


0.12672(18) 


0.0596 (7) 


H17 


0.1390 


0.5344 


0.1210 


0.071* 


C18 


0.12548 (10) 


0.66124 (15) 


0.15659 (14) 


0.0424 (5) 


C19 


0.18756 (11) 


0.68770(16) 


0.18207 (16) 


0.0486 (6) 


H19 


0.2133 


0.6433 


0.1770 


0.058* 


C20 


0.27639 (11) 


0.93203 (15) 


0.14703 (15) 


0.0424 (5) 


C21 


0.33951 (11) 


0.94760(18) 


0.17270(17) 


0.0511 (6) 


H21 


0.3624 


0.9743 


0.2251 


0.061* 


C22 


0.36752 (14) 


0.92430 (19) 


0.1224 (2) 


0.0651 (8) 


H22 


0.4093 


0.9343 


0.1419 


0.078* 
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C23 


0.335M (1 /) 


0.8860 (3) 


A A/IT O /OA 

0.0428 (2) 


A A*7AO /1 f\\ 

0.0/98 (10) 


T 11 O 

H23 


0.3554 


a onm 

0.8703 


A A A A 4 

0.0094 


A AA /" ;k 

0.096* 


r • i i 

C24 


a in/1 no / 1 
0.2 /492 (16) 


A Oai 1 /T\ 

0.8/21 (3) 


A A 1 C A /1\ 

O.OIdO (2) 


0.0/64 (9) 


ri24 


a iriA 

0.2j30 


a QA QCi 

0.8480 


A ATOO 

—0.0388 


A AOO# 

0.0V2* 


PTC 

L25 


0.24352 (13) 


A OA1 1 A /1 o\ 

0.89319 (18) 


A A/"f 11 /1 /T\ 

0.06522 (16) 


0.0534 (6) 


C26 


A 1 TAT C / 1 /I \ 

0.1 /923 (14) 


U.8/6/ (z) 


A ATAC 1 /1 T\ 

0.030:) 3 (1 /) 


A A/^O A {H\ 

0.0634 (/) 


Hz 6 


A 1 /"1 1 

0.16H 


0.8570 


A A1 C A 

-0.0254 


A AT /~ ;k 

0.076* 


Cz / 


0.06299 (10) 


1 AO AQ/C ( 1 A \ 

1.08986 (14) 


A 1 A iC AO / 1 C\ 

0.14602 (1 j) 


A AO A 1 /CA 

0.0391 (j) 


L28 


A A A 4 1 / 1 1 \ 

0.00641 (11) 


1 1 1 Of 1 /I 

1.11852 (17) 


A A01 CO /I T\ 

0.08153 (17) 


A ACAA 

0.0509 (6) 


H28 


A A1 /"O 

—0.0168 


l.U / /4 


0.039:) 


A AjC 1 * 

0.061* 


C29 


A A 1 /I A 1 /1 O \ 

-0.01491 (13) 


1 inf n / 1 a\ 

1.20557 (19) 


A f\H(\H /1\ 

0.0797 (2) 


A A/'O 1 /ON 

0.0681 (8) 


H29 


— U.UDZZ 


1 111/1 

1.2224 


A AO jCI 

0.0363 


A AOI * 

0.082* 


U30 


n A1 "7A1 z' 1 yl A 
U.U1 /91 (14) 


1.2692 (2) 


A 1/111 ( r )\ 

0.1412 (3 ) 


A AOO 1 /1 A\ 

0.0832 (10) 


T TO A 

H30 


0.0025 


1 0 n/ 

1.3276 


A 1 /I AA 

0.1400 


A 1 AA sk 

0.100* 




0.07337 (14) 


1 1 /I /I O A / 1 A\ 

1.24430 (19) 


A 1 AO O /1\ 

0.2038 (2) 


A AT 1 C /0\ 

0.0715 (8) 


TJ O 1 

H3 1 


A AACO 
0.09j8 


1.2868 


A O A A A 

0.2449 


A AO 

U.U86 


fii 


o.oy /zy (10) 


1.13olu (lo) 


a 0 at/i 0 /1 O 
0.20 /42 (1 j) 


A A/1 ^ *7 /f\ 

U.U43 / (D) 


r"ji 

C33 


0.1z> / 14 (11) 


1.13 //I (18) 


A 1-7 1 1 1 /I /T\ 

0.2/111 (16) 


A AOC 

U. 1)323 (6) 


t to o 

H33 


a nco 

0.1758 


1 1 Of 1 

1.1851 


A O AO O 

0.3088 


0.063* 


JN1 


U. 23328 (8) 


U.8 /989 (12) 


U. 36324 (11) 


A A1 A -1 //I \ 

U.U394 (4) 


JNZ 


U.139U1 (9) 


A Ol AAA /"1 1A 

U.91UU9 (13) 


U.344ZU (13) 


A A/1 /TA /^A 

U.U4oy (3 ) 


Ol 


0.09273 (7) 


a om/n /1 1 \ 

0.80347 (11) 


0.18874 (13) 


A ACAO /C\ 

0.0598 (5) 




0 91198 r?*! 

U.Z 1 1 ZO ^ / ) 


n 761 Q9 C1 1 


0 9DQ86 ("1 1 ^ 


0 0S90 IA\ 

VJ.VJJZ.VJ J 


03 


0.25049 (7) 


0.95453 (11) 


0.19573 (9) 


0.0441 (4) 


04 


0.14503 (8) 


0.88545 (14) 


0.06560(11) 


0.0590 (4) 


05 


0.08275 (7) 


1.00738 (10) 


0.14640(10) 


0.0466 (4) 


06 


0.18739 (8) 


1.06706(11) 


0.28260(11) 


0.0519(4) 


Sml 


0.165805 (5) 


0.913618(7) 


0.214933 (7) 


0.03584 (5) 



Atomic displacement parameters (A 2 ) 





U u 




JJ12 


U 33 


jjn 


U 13 


U 23 


CI 


0.0328 


(12) 


0.0541 (14) 


0.0520 (14) 


0.0006 (10) 


0.0175 (10) 


0.0100(11) 


C2 


0.0300 


(12) 


0.0578 (14) 


0.0624 (16) 


-0.0004 (10) 


0.0120(11) 


0.0116(12) 


C3 


0.0409 


(13) 


0.0494 (13) 


0.0483 (14) 


-0.0062 (10) 


0.0030(11) 


0.0079(11) 


C4 


0.0469 


(13) 


0.0336 (11) 


0.0414(12) 


-0.0087 (9) 


0.0112(10) 


-0.0009 (9) 


C5 


0.0689 


(18) 


0.0470(13) 


0.0371 (13) 


-0.0123 (12) 


0.0152 (12) 


-0.0046(10) 


C6 


0.0786 


(19) 


0.0516(14) 


0.0466 (14) 


-0.0115 (13) 


0.0353 (14) 


-0.0101 (11) 


C7 


0.0618 


(16) 


0.0388 (11) 


0.0531 (14) 


-0.0061 (11) 


0.0322 (13) 


-0.0078 (10) 


C8 


0.0698 


(19) 


0.0687 (17) 


0.0714(19) 


-0.0014 (14) 


0.0505 (17) 


-0.0100(14) 


C9 


0.0515 


(17) 


0.081 (2) 


0.087 (2) 


0.0063 (14) 


0.0441 (17) 


-0.0033 (16) 


C10 


0.0419 


(15) 


0.088 (2) 


0.0653 (18) 


0.0100(13) 


0.0270 (14) 


0.0082 (14) 


Cll 


0.0443 


(13) 


0.0318(10) 


0.0471 (13) 


-0.0019 (9) 


0.0239 (11) 


-0.0010(9) 


C12 


0.0380 


(11) 


0.0287 (10) 


0.0408 (12) 


-0.0051 (8) 


0.0151 (9) 


0.0001 (8) 


C13 


0.0374 


(12) 


0.0413 (12) 


0.0581 (14) 


-0.0017 (10) 


0.0164(11) 


0.0016(10) 


C14 


0.0397 


(14) 


0.0526 (15) 


0.126 (3) 


-0.0060 (12) 


0.0298 (16) 


-0.0042 (17) 


C15 


0.0470 


(17) 


0.0553 (18) 


0.121 (3) 


-0.0153 (13) 


0.0111 (18) 


0.0009 (17) 


C16 


0.0662 


(19) 


0.0404 (14) 


0.084 (2) 


-0.0048 (13) 


0.0068 (16) 


-0.0043 (13) 


C17 


0.0625 


(17) 


0.0431 (13) 


0.0621 (17) 


0.0061 (12) 


0.0162 (14) 


-0.0036 (11) 


C18 


0.0422 


(12) 


0.0395 (11) 


0.0407 (12) 


0.0028 (9) 


0.0131 (10) 


0.0030 (9) 



Acta Cryst. (2013). E69, m430 



sup-4 



supplementary materials 



ciy 


A A/I /| i /i oa 
0.0441 (13) 


A A/1 /1 1\ 

0.043 / (13) 


A ACCO /I A\ 

0.0335 (14) 


A A An/ /I 1 A 

o.ooyo (ii) 


A AO 10 /1 1 A 

0.0Z1Z (11) 


A A A 1 Q /1 1 A 

0.0013 (11) 


CZO 


a (\a an / 1 1 a 
0.04o/ (13) 


A A A f\H / 1 1 A 
0.1)40/ (11) 


A A/1 O /I / 1 OA 

0.04Z4 (1Z) 


A A A A O / 1 AA 

0.0048 (10) 


A AO 1 A / 1 1 A 

0.0Z14 (11) 


A A 1 1 A /AA 

o.oii4 (y) 


/~<0 i 

CZ1 


A A/1 ZA / 1 /I A 

0.0434 (14) 


A AC /"I / 1 /I A 

0.0361 (14) 


A AC CO / 1 C\ 

0.033Z (13) 


A AA1 O / 1 1 A 

0.003o (11) 


A AO AC / 1 O A 

0.0Z46 (IZ) 


A A 1 AO / 1 OA 
0.0105 (IZ) 


L-ZZ 


a ciza o /n^ 
0.034Z (1 /) 


a c\n a o / 1 oa 
0.0 /4Z (IV) 


A A*7A /OA 

o.o /y (Z) 


A AI/IQ /I QA 

0.0143 (13) 


A A/1 m /I /TA 

0.0403 (lo) 


A AOO C / 1 CA 

0.0ZZ3 (13) 


CZ3 


A aoi /OA 

0.053 (Z) 


A 1 A1 /OA 

0.103 (Z) 


A AO"*7 /OA 
0.0 / / (Z) 


A AO /I /OA 

0.0Z4 (Z ) 


A AC£ /OA 
0.030 (Z) 


A AAO 1 /1 OA 

o.oooi (iy) 


CZ4 


a no 1 /o a 
0.05 1 (Z) 


A 1 AO /OA 

0.1 0Z (Z) 


A AC1 O / 1 TA 
0.0335 (1 /) 


A A 1 O C / 1 AA 

0.01Z3 (iy) 


A A1 C /I / 1 jCA 

0.0334 (lo) 


A AATA /1 zCA 

—0.00/0 (lo) 


CZ3 


a ac/;i /i /:a 
0.0363 (16) 


A A £"2 C A C\ 

0.0633 (13) 


A A/1 1 A 

0.0414 (13) 


A AATC /I OA 
0.00/3 (1Z) 


A AOOA /1 OA 

0.0ZZ0 (IZ) 


A AAO 1 /1 1 A 
0.00Z1 (11) 


CZo 


A AA/1 /I / 1 o\ 

0.0644 (lo) 


a mo^ /1 OA 
0.0 /yj (ly) 


A f\1 0/1 /1 A\ 

0.0354 (14) 


A AAOQ /1 CA 

0.00Z3 (13) 


A A1/11 CK1\ 

0.0143 (13) 


A AAOI /1 1\ 

— 0.00y3 (13 ) 


CZ / 


A aic^ /i i A 

0.0334 (11) 


a A/i n n oa 
0.041 / (1Z ) 


A A/1 11 /1 OA 

0.0431 (1Z) 


A AAA/; /OA 

o.oooo (y ) 


A A 1 OC /1 AA 

o.oiyj (io) 


A AAA/1 /OA 

0.0004 (y ) 


CZ5 


a r\i ha / 1 1\ 
U.(J3 /4 (1Z) 


A AC 1 O /I T\ 

O.OMo (13) 


A AC*70 /1 CA 

0.03 /5 (13) 


A AA/1 O / 1 1 A 

0.004Z (11) 


AA1/1A/11A 

o.oi4y (ii) 


A AAAT / 1 1 A 

0.000/ (11) 


CZy 


a A/i o/; /1 ca 
0.04Z6 (13) 


A AC C\1 /1 n\ 

o.o:>y3 (1 /) 


A AA1 /OA 
O.Oyi (Z) 


A A 1 OO / 1 OA 
0.01Z5 (IZ) 


A A 1 OO /1 CA 

O.OloZ (13) 


A AAA/; /1 CA 

O.OOyo (13) 


C30 


A A/C: 1 C / 1 A A 

0.O6I3 (iy) 


A ACAA /1 /TA 

0.0300 (lo) 


a 1 1 a n\ 
0. 130 (3) 


a nnc /1 A\ 
0.01 /3 (14) 


A A1 /I /OA 

0.034 (Z) 


a an a o / 1 oa 
— 0.004Z (15) 


Co 1 


A A^ 1 Q /1 QA 

0.0613 (lo) 


A ACQ 1 /1 £\ 

0.0331 (lo) 


A AO*7 /OA 

o.oy / (Z) 


A AA1 O / 1 1A 
— 0.001Z (13) 


A A1A7 /I O'A 

0.030 / (1 /) 


A AOOQ /1 CA 

— 0.0ZZ3 (13) 


C3Z 


a Ai m /1 oa 
0.03y/ (1Z) 


A A /I /TO / 1 O A 

0.046Z (1Z) 


A ACOjC /1 A\ 

0.03Z6 (14) 


A AA1 A /1 AA 

-o.ooiy (io) 


A AO 11 /1 1 A 
0.0Z11 (11) 


A AA/TA /1 AA 

— o.oooy (io) 


C33 


A A -1 AC / 1 /I A 

0.0495 (14) 


A AC 1 1 / 1 A A 

0.0513 (14) 


A ACH / 1 /I A 

0.0524 (14) 


A All') /I OA 

-0.0113 (12) 


A A 1 HC\ /n\ 

0.0179 (12) 


A A1CA /11A 

-0.0159 (11) 




a r\i o 1 /aa 
U.U3/1 (yj 


A AylTl /AA 
U.U423 (9) 


A A/1 O /I / 1 A A 

U.U424 (1U) 


A AA 11 /ON. 
— 0.0U11 (5) 


A A1 A Z /OA 
U.U14D (5) 


A AA^O /OA 

U.UUoo (8) 


XTO 

JNZ 


n AO /in / 1 a\ 
U.UJ4U (1U) 


A n^o /1 OA 
U.U55Z (12) 


A A^AA /1 1\ 

U.Uduu (iz) 


A AA11 /'OA 

U.UUjj (o) 


A A 1 Cil /'OA 

U.Ulyj (y) 


A AA"7 1 /OA 
U.UU/ 1 (V) 


Ol 


A A/1 A1 /ON 

U.U4U1 (yj 


A A/1 *5 /I /AA 

U.U4.34 (y) 


A 1A1/I /1 CA 

U.1U14 (13) 


— U.UU5 / (/) 


A m /1 AA 

U.U3DO (1U) 


A A 1 A A /OA 

— u.ui4y (y) 




U.UJ / Z ^7 J 




n 0678 n 1 ^ 

U.UU / O I 1 1 ^ 


U.UU Ly ^ 1 J 


0 n? 1 1 


—o no?? <k\ 


03 


0.0427 (9) 


0.0518(9) 


0.0408 (8) 


-0.0062 (7) 


0.0207 (7) 


-0.0004 (7) 


04 


0.0445 (10) 


0.0777 (12) 


0.0443 (10) 


-0.0014 (9) 


0.0089 (8) 


-0.0070 (9) 


05 


0.0371 (8) 


0.0414 (8) 


0.0482 (9) 


0.0040 (7) 


0.0056 (7) 


-0.0046 (7) 


06 


0.0391 (9) 


0.0502 (9) 


0.0532 (10) 


-0.0047 (7) 


0.0071 (8) 


-0.0056 (8) 


Sml 


0.02721 (7) 


0.03827 (7) 


0.03935 (8) 


-0.00068 (4) 


0.01164 (5) 


0.00116(4) 



Geometric parameters (A, °) 


CI— Nl 


1.326 (3) 


C19— H19 


0.9300 


CI— C2 


1.399 (3) 


C20— 03 


1.296 (3) 


CI— HI 


0.9300 


C20— C21 


1.414(3) 


C2— C3 


1.354 (4) 


C20— C25 


1.424 (4) 


C2— H2 


0.9300 


C21— C22 


1.363 (4) 


C3— C4 


1.400 (3) 


C21— H21 


0.9300 


C3— H3 


0.9300 


C22— C23 


1.387 (5) 


C4— C12 


1.403 (3) 


C22— H22 


0.9300 


C4— C5 


1.439 (3) 


C23— C24 


1.348 (5) 


C5— C6 


1.332 (4) 


C23— H23 


0.9300 


C5— H5 


0.9300 


C24— C25 


1.418 (4) 


C6— C7 


1.429 (4) 


C24— H24 


0.9300 


C6— H6 


0.9300 


C25— C26 


1.428 (4) 


C7— C8 


1.401 (4) 


C26— 04 


1.229 (3) 


C7— Cll 


1.407 (3) 


C26— H26 


0.9300 


C8— C9 


1.352 (5) 


C27— 05 


1.298 (3) 


C8— H8 


0.9300 


C27— C28 


1.415 (3) 


C9— C10 


1.390 (4) 


C27— C32 


1.421 (3) 


C9— H9 


0.9300 


C28— C29 


1.371 (4) 


C10— N2 


1.320 (3) 


C28— H28 


0.9300 


C10— H10 


0.9300 


C29— C30 


1.387 (4) 


Cll— N2 


1.359 (3) 


C29— H29 


0.9300 


Cll— C12 


1.435 (3) 


C30— C31 


1.369 (4) 
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C12— Nl 
C13— 01 
C13— C14 
C13— C18 
C14— C15 
C14— H14 
C15— C16 
C15— H15 
C16— C17 
C16— H16 
C17— C18 
C17— H17 
C18— C19 
CI 9— 02 



1.358 (3) 
1.290 (3) 
1.414(3) 
1.421 (3) 
1.371 (4) 
0.9300 
1.379 (5) 
0.9300 
1.358 (4) 
0.9300 
1.406 (3) 
0.9300 
1.426 (3) 
1.228 (3) 



C30— H30 
C31— C32 
C31— H31 
C32— C33 
C33— 06 
C33— H33 
Nl— Sml 
N2— Sml 

01— Sml 

02— Sml 

03— Sml 

04— Sml 

05— Sml 

06— Sml 



0.9300 
1.406 (4) 
0.9300 
1.425 (3) 
1.233 (3) 
0.9300 
2.6398 (18) 
2.602 (2) 
2.2906 (16) 
2.4977 (16) 
2.2925 (15) 
2.4714(18) 
2.3025 (15) 
2.4888 (16) 



Nl— CI— C2 
Nl— CI— HI 
C2— CI— HI 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C12 
C3— C4— C5 
CI 2— C4— C5 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C5— C6— C7 
C5— C6— H6 
C7— C6— H6 
C8— C7— Cll 
C8— C7— C6 
Cll— C7— C6 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
C8— C9— CIO 
C8— C9— H9 
CIO— C9— H9 
N2— CIO— C9 
N2— CIO— H10 
C9— CIO— H10 
N2— Cll— C7 
N2— Cll— C12 
C7— Cll— C12 
Nl— C12— C4 



123.0 (2) 

118.5 

118.5 

119.3 (2) 
120.3 
120.3 
119.8(2) 
120.1 
120.1 

117.4 (2) 
123.4 (2) 

119.2 (2) 

121.3 (2) 
119.3 
119.3 
121.3 (2) 
119.4 
119.4 
117.0(2) 
123.8 (2) 
119.2 (2) 
120.8 (3) 
119.6 
119.6 

118.2 (3) 
120.9 
120.9 
123.8 (3) 
118.1 
118.1 
122.0 (2) 

118.3 (2) 
119.8 (2) 
122.8 (2) 



C23— C24— H24 
C25— C24— H24 
C24— C25— C20 
C24— C25— C26 
C20— C25— C26 
04— C26— C25 

04— C26— H26 
C25— C26— H26 

05— C27— C28 

05— C27— C32 
C28— C27— C32 
C29— C28— C27 
C29— C28— H28 
C27— C28— H28 
C28— C29— C30 
C28— C29— H29 
C30— C29— H29 
C31— C30— C29 
C31— C30— H30 
C29— C30— H30 
C30— C31— C32 
C30— C31— H31 
C32— C31— H31 
C31— C32— C27 
C31— C32— C33 
C27— C32— C33 

06— C33— C32 
06— C33— H33 
C32— C33— H33 
CI— Nl— C12 
CI— Nl— Sml 
C12— Nl— Sml 
CIO— N2— Cll 
CIO— N2— Sml 



118.9 
118.9 
119.4 (3) 
118.4 (3) 

122.2 (2) 
127.9 (2) 
116.0 
116.0 
120.6 (2) 
122.4 (2) 
116.9(2) 
121.4 (2) 
119.3 
119.3 
121.4 (3) 
119.3 
119.3 
118.8(3) 
120.6 
120.6 
121.6(3) 
119.2 
119.2 
119.8 (2) 
118.0(2) 
122.1 (2) 

128.3 (2) 
115.8 
115.8 

117.69(19) 
122.02(15) 
120.23 (13) 
118.2(2) 
120.39(18) 
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Nl — C12 — Cll 


1 1 *7 O /I / 1 A\ 

117.84 (19) 


pi 1 TvTO C 1 

Cll — N2 — Sm 1 




101 11 /I f\ 

121.33 (15) 


C4 — C12 — Cll 


1 i n 1 /O \ 

119.3 (2) 


P 1 1 A 1 O | 

C13 — Ol — Sml 




1 /i a n / 1 c\ 

140.77 (15) 


/-\ 1 PIO / 1 1 A 

Ol — C13 — C14 


1 O 1 O 

121.2 (2) 


P 1 A PiO C 1 1 

C19 — 02 — Sml 




1 O 1 C O / 1 f N 

131.52 (15) 


p* 1 pn p 1 o 


122.7 (2) 


POA Pt"> O 1 

C20 — 03 — Sm 1 




1 in AO /1 CA 

137.92 (15) 


p i /i p i "> p i o 

C 1 4 — C 1 3 — C 1 o 


116.1 (2) 


PO^T P*/1 O 1 

C26 — <J4 — Sm 1 




131.83 (17) 


C15 — C14 — C13 


121.5 (3) 


POT Af Ci 1 

C27 — 05 — Sml 




1 /lO PA /1 A \ 

142.69 (14) 


PIC pi < TT1/I 

C15 — C14 — H14 


119.2 


POO p./ O 1 

C33 — Oo — Sml 




133.70 (15) 


f ' 1 p 1/1 T T 1 /I 

C13 — C14 — H14 


119.2 


Pi 1 Ci 1 PiO 

Ol — Sml — 03 




1 .l/l T/1 /Pi 

144.74 (6) 


p i ,1 pic p i /_ 

C14 — CI 5 — CI 6 


in o /o \ 

121.8 (3) 


Pi 1 C" 1 P» c 

Ol — Sml — <J5 




/TA /P\ 

83.60 (6) 


P 1 /I PIC TT1C 

C14 — C15 — H15 


1 1 A 1 

119.1 


p*o C .„ 1 PtC 

03 — Sml — 05 




1 1 O OO //^\ 

113.82 (6) 


f • 1 / P 1 C TT1 f 

Clo — C15 — H15 


1 1 A 1 

119.1 


P. 1 C 1 P* /I 

Ol — Sml — 04 




O 1 1 A ZO"\ 

83.10 (7) 


C17 — Clo — Cl5 


118.6 (3) 


PiO C 1 A /I 

03 — Sml — 04 




—7 1 OA /Pi 

71.39 (6) 


PH P 1 /" TJ 1 /T 

C 1 / — C 1 o — ti 1 o 


1 OA T 

120. / 


OS — Sm 1 — 04 




TO 1 /jC\ 

/y.io (o) 


p 1 c pi/: tti z: 

C 1 5 — C 1 6 — H 1 6 


1 OA T 

120.7 


Ol — Sml — 06 




1 o c ao /z:\ 

135.93 (6) 


p i /_ pin P10 

Clo — L17 — C18 


1 O 1 T /O \ 

121.7 (3) 


PiO C ^ 1 Pi/T 

03 — Sml — 06 




0"A OA / £\ 

79.29 (6) 


p i /_ PIT tti n 

Clo — C17 — HI 7 


1 1 A 1 

119.1 


PiC O 1 Pi^" 

05 — Sml — 06 




70.59 (5) 


pi o p 1 T TTI n 

Clo — C17 — H17 


1 1 A 1 

119.1 


Pi A C , 1 Pt/_~ 

04 — Sml — 06 




1 O T AO /P\ 

123.98 (6) 


p 1 -7 P10 P1") 

Cl7 — C18 — C13 


1 OA O /ON 

120.2 (2) 


Pi 1 C 1 PiO 

Ol — Sml — 02 




n 1 o /r \ 

71.36 (5) 


p 1 t p 1 o p 1 a 

Cl7 — C18 — C19 


116.9 (2) 


PiO C 1 PiO 

03 — Sml — 02 




TO A /I /Pi 

78.04 (6) 


p 1 o P10 P 1 A 

C 1 3 — C 1 o — C 1 9 


122.8 (2) 


PiC C ^ 1 PiO 

05 — Sml — 02 




\ A A O O /f \ 

144.28 (5) 


02 — c i y — C 1 o 


128.0 (2) 


04 — Sm 1 — 02 




/j.03 (6) 


/~*t i~< 1 n tti n 

(J 2 — C19 — H19 


116.0 


06 — Sml — 02 




144.49 (5) 


p 1 o p 1 a tti n 

C18 — G19 — H19 


116.0 


Pi 1 Ci 1 TV TO 

Ol — Sml — N2 




TO PO /T\ 

72.68 (7) 


PtO C O A PO 1 

03 — C20 — C21 


1 OA T ZO\ 

120.7 (2) 


PiO C 1 1 XTO 

03 — Sml — N2 




1 1 A C C ( £\ 

134.55 (6) 


(JJ — C20 — C25 


122.8 (2) 


Od — Sml — JN2 




no /ji //-\ 

88. IV (6) 


p^i POA POC 

C21 — C20 — C25 


116.6 (2) 


Pi /I Ci 1 TvTO 

04 — Sml — N2 




1 C /I A 1 /y^\ 

154.01 (6) 


POO PI 1 p r\ r\ 

C22 — C2 1 — G20 


121.5 (3) 


Pi/' Ci 1 XTO 

06 — Sml — N2 




71.66 (6) 


/'•->-> PI 1 TTI 1 

C22 — C21 — H21 


1 1 A O 

119.3 


PiO C 1 TvTO 

(J2 — Sml — N2 




1 {\£ O C /Pi 

106.85 (6) 


POA PT1 TTOi 

C20 — Czl — Hzl 


i in t 

119.3 


Pi 1 C 1 TvT1 

Ol — Sml — Nl 




107.57 (6) 


f • "\ 1 POO POO 

C21 — C22 — C23 


1 O 1 A /O \ 

121.9 (3) 


PtO C 1 1 XT 1 

03 — Sml — Nl 




TT OO /C\ 

77.88 (5) 


Cl\ m H99 
\^Z 1 LZZ nZZ 


1 1 Q 1 


vj J ollll IN 1 




1 49 11 //a 


C23— C22— H22 


119.1 


04— Sml— Nl 




136.83 (6) 


C24— C23— C22 


118.5 (3) 


06— Sml— Nl 




77.30 (6) 


C24— C23— H23 


120.7 


02— Sml— Nl 




71.48 (6) 


C22— C23— H23 


120.7 


N2— Sml— Nl 




62.33 (6) 


C23— C24— C25 


122.1 (3) 








Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


n-A 


D-A 


D—R-A 


C19— H19-06' 


0.93 


2.46 


3.326 (3) 


154 



Symmetry code: (i) -x+l/2, y-i/2, -z+1/2. 
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